The use of alternative foods, such as agroindustrial residues, for animal feeding aims to reduce production costs and increase animal productivity. Therefore, the objective of this study was to evaluate the effect of different levels of licury cake added to the diet of non-standardbred lambs (NSB). The study involved 20 male castrated NSB lambs, with an average age of 120±5 days and initial and final average weights of 25±2 kg and 34±2 kg, respectively; the lambs were kept in a feedlot and distributed in a completely random block design for 75 days. Three isonitrogenic diets (17% protein) with three levels of licury cake supplementation (8, 16 and 24%) and a control diet (0% licury cake) were used. Elephant grass (Pennisetum purpureum) concentrate in a 50:50 ratio and the different levels of licuri cake were provided twice a day. The residue normality and variances compared by orthogonal and polynomial regression contrasts were verified for data analysis at 5% significance. The licury cake levels did not influence (P>0.05) the dry matter intake, minimum and maximum fat thickness, empty gastrointestinal tract, spleen, heart, kidneys, anterior and posterior quarters, muscle yield, marbling, other tissues or ash. There was a quadratic effect (P<0.05) for the average daily weight, skin yield and crude protein. Increasing the levels of licury cake reduced (P<0.05) real yield, loin eye area, and increased (P<0.05) leg yield, bone and moisture. A diet including up to 13% licury cake can be indicated as an alternative feeding source for feedlot NSB sheep.
INTRODUCTION
Alternative foods, mainly agroindustrial byproducts, can be used for animal feeding without increasing the costs of the production system, especially in low feed availability periods. Licury (Syagrus coronata MattiusBeccari) is one of the most common palm trees of the semi-arid region of Brazil and tolerates long drought periods well.
Licury cake, which is obtained during the processing of the licury palm nut for oil extraction by pressing, contains approximately 23.6% protein, 10.1% ethereal extract (EE), 51.5% neuter detergent fiber (NDF), 34.9& acid detergent fiber (ADF) and 17.3% (Borja et al., 2010) , and can be utilized as an alternative source of animal feed, reducing feeding cost (Queiroga et al., 2010) . According to Correia et al. (2011) , in general, oleaginous cakes contain a large amount of protein, are high in cost and include protein fundamental to maintaining the Licury cake in lamb feed...
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Studies involving the evaluation of agroindustrial residues as alternatives in ruminant feeding cannot be restricted to performance results aiming only at cost reduction, but should also show the impact these residues would have on the meat and carcass quality, meeting consumers' growing demand, and on the non-carcass component yield.
Usually only the carcass is considered as the commercial unit, and other parts that are edible or can be utilized in the chemical and/or cosmetic industry are ignored (Silva Sobrinho, 2001 ), even though they are a way to add value to the product and increase the economic turnover activity.
Therefore, the aim of this study was to evaluate the dry matter intake, weight gain, carcass yield, noncarcass component yield, commercial cut yield, and the loin chemical composition of NSB lambs whose diets had different levels of licury cake.
MATERIAL AND METHODS
The Experiment was carried out in the Sheep and Goat Sector of the Experimental Farm of the campus of Agricultural Sciences of the Universidade Federal do Vale do São Francisco. Twenty castrated male non-standardbred (NSB) lambs, with an average age of 120±5 days, and an average initial body weight of 25±2 kg and an average slaughter body weight of 34±2 kg, were utilized. The animals were individually kept in covered feedlot pens (1 x 2 m) provided with watering and front troughs where feeding was provided twice a day. This study was evaluated and approved by the UNIVASF ethics committee under the registration number 0037/190811.
Before the beginning of the experiment, the animals were weighed, identified and wormed. The lambs were distributed in an entirely random block design according to their initial body weight and received an isonitrogenic diet (17% crude protein) with four supplementation levels of licury cake (0, 8, 16 , 24% DM) for 75 days, including 10 days to adapt to the diet and the installations, with water ad libitum.
The provided diets (Table 1) consisted of elephant grass (Pennisetum purpureum), ground in a forage machine and a 50% concentrate of corn, soybean bran, mineral supplements and different levels of licury cake formulated according to the requirements of the National Research Council (National Research Council-NRC, 2007 ) for a daily gain of 200 g. The licury cake was obtained in the municipality of Miguel Calmon, BA, as a byproduct of the oil extraction process. The feed was provided twice a day, ad libitum, and, to assure maximum voluntary intake, a 10% adjustment was made based on the amount provided the previous day and the daily observed leftovers.
After the feedlot period, during pre-slaughter, the lambs were weighed for non-fasting body weight (NFBW) and then submitted to a solid fast with a hydric diet for 18 hours and weighed again to obtain fasting body weight (FBW) or slaughter body weight. The animals were desensitized by concussion and bled after the jugular vein and carotid artery were severed according to the Regulation of the Industrial and Sanitary Inspection of Animal Products (Regulamento da Inspeção Industrial e Sanitária de Produtos de Origem Animal -RIISPOA) (Brasil, 1997). The desanguination was followed by skinning, evisceration, and removal of the head (sectioned in atlanto-occiptal joint) and limb ends (sectioned in the metacarpal and metatarsal bones).
The gastrointestinal tract was emptied and weighed before and after the procedure to obtain the empty body weight (EBW= FBW -GITC) to determine the real yield obtained from the relation between the hot carcass weight and the empty body weight (Sañudo; Sierra, 1986) . The following formula was utilized to determine the hot carcass yield (HCY): HCY= (HCW/FBW) x 100 (Silva Sobrinho, 2001) , where HCY = hot carcass yield, HCW= hot carcass weight, FBW= fasting body weight.
The weight of the organs (skin, spleen, liver, heart and kidneys) was added to determine the non-carcass component. Next, the carcasses were hung by the tarsometatarsal joints on appropriate hooks and posteriorly cut longitudinally to obtain half carcasses, right and left, which were individually weighed. The left half carcass was divided to obtain the commercial cuts of the anterior quarter (neck, shoulder and ribs) and posterior quarter (loin and leg, separately). All the cuts were weighed to calculate their respective yields.
Using a paquimeter, measurements of the loin of each animal were taken in the dorsal portion of the Longissimus lumborum muscle of the 13 th thoracic vertebrae to calculate the loin eye area (LEA) according to the formula described by Pires, 2000) , using four measurements: the maximum and minimum covering fat thicknesses and the maximum (X) and minimum (Y) lengths. The loins were identified, stored in plastic bags and frozen in a freezer at -18 ºC to make posterior dissection activities easier. After thawing inside the plastic bags, the samples were weighed. Next, the muscle tissues (total dissected muscles after the complete removal of adhered subcutaneous and intermuscular fat), bone tissues (dissected after the total removal of all muscles and adhered subcutaneous and intermuscular fat), subcutaneous fat (external fat located directly under the skin), intramuscular fat (fat under the deep fascia associated to muscles) and other tissues (fascia, tendons, blood vessels) were dissected and individually weighed to be expressed as a percentage in relation to the weight of the respective cut (McCutcheon et al., 1993) .
The Longissimus lumborum muscle was separated to determine the centesimal composition. The meat samples were ground in a mini-processor, homogenized, kept in an oven at 55 °C for 72 hours, and then ground again in a ball mill. Later, analyses were carried out to determine moisture, crude protein (CP), ash ( The results were analyzed by the statistical program SAS (Versão 9.1, 2003) . The normality of the residues was previously verified by the Shapiro-Wilks' Test (PROC UNIVARIATE), and variances were compared by orthogonal contrasts and polynomial regression (PROC GLM and PROC REG, respectively) at the 5% significance level.
RESULTS AND DISCUSSION
The average daily weight gain (ADWG) presented a quadratic effect (P<0.05) as a function of the increase of licury cake in the diet (Figure 1 ). According to the regression equation, the greatest ADWG (164.22 g) was estimated for lambs fed with a diet including the addition of 10.22% licury cake.
The increase of the fat content (EE) in the diet due to the inclusion of licury cake at levels higher than 10.22% may have compromised the animal performance because of the decrease of the ruminal degradation rate of the feed (Gibb et al., 2005) . Another factor that may have contributed was reduced acceptability due to the greater amount of fragments of the highly lignified external tegument of the palm nut. The effect of dry matter intake (P>0.05) was not verified (Table 2) , presenting an average of 672.5 g/animal/day, lower than the one predicted by the NRC (2007), which describes the intake of 1.0 to 1.3 kg of dry matter for the animal category utilized in this study. The fact that the evaluated animals are non-standardbred may have contributed to the low intake of dry matter, as well as the low quality of the elephant grass, which had been cut 120 days before data collection, and the neutral detergent fiber (NDF) of 72% and 200 g gains per day.
Ciênc. Agrotec., Lavras, v.39, n.3, p.260-268, maio/jun., 2015 Regarding the decrease verified for the empty body weight (EBW), real yield (RY) and loin eye area (LEA) of the animals, a reduction of 9.8, 17.7 and 33.6%, respectively, was observed. For every 8% inclusion, there was an estimated decrease of 0.96 kg in EBW and consequent 3.64% of RY that consists of the relationship between the hot carcass weight and EBW. However, Xenofonte et al. (2009) evaluating the addition of babaçu bran to sheep's diets, did not observe varying effects among the treatments (0, 10, 20 and 30% addition), with an average of 56.07% for RY.
The LEA measurement done in the Longissimus muscle shows that it is directly related to the total carcass muscles. In this study, there was an LEA decrease of approximately 1.28 cm 2 for every 8% of added licury cake, confirming the same behavior for RY. The addition of licury cake negatively influenced ECW and HCW (half carcass height), and LEA, consequently. Highly fermentable carbohydrates such as starch are important energy sources in ruminant feedlot systems because they foster carcass accumulation (Queiroz et al., 2008; Ítavo et al., 2014) . Substituting corn for licury cake may have reduced this nutrient in the diet and, therefore, reduced LEA. The late development of the Longissimus lumborum muscle can also explain the reduction of its yield. Similar results were observed by Rodrigues et al. (2013) when evaluating increasing levels of sunflower cake (0, 7, 14, 21 and 28%) in sheep's diets; the yields decreased as the cake levels increased.
The other variables, minimum fat thickness (MinFT) and maximum fat thickness (MaxFT), were not influenced by licury cake addition and presented averages of 1.37 and 5.36 mm for minimum and maximum fat thickness, respectively. Fat gives nutritional value, tenderness, flavor, succulence and protection to the meat during chilling; however, when in excess, it has a negative impact on consumer preference. The addition of licury cake did not change the fat thickness in the Longissimus. Xenofonte et al. (2009) observed that the minimum fat thickness was not affected by the additional levels of babaçu bran in the diet, but on average the fat was 0.28 mm thick, smaller than the thickness found in this study. This can be related to the slaughter body weight and the ether extract content of the diets. According to Osório et al. (2002) , to enhance the animal's total quality, not only the carcass or live weight but also the "fifth quarter" (the non-carcass components) should be considered. The increase of licury cake in the diet was associated with a linear reduction (P<0.01) of the blood yield (Table 3) ; each additional 8% of licury cake resulted in a decrease of 0.24% for the blood yield. The animals fed without licury cake displayed better growth, and higher half carcass weight (HCW), which resulted in higher slaughter weights and, therefore, higher blood supply. In some regions, blood is utilized in cooking as a way to add value to the product. For example, to make pork sausages and other gastronomic delicacies, blood is the ingredient used in a greater amount due to its low cost.
Regarding skin yield, the verified quadratic effect (P<0.05) was similar to ADWG. The maximum value for skin yield (10.72%) occurred when the level of added licury cake was 13%. This value is higher than those found by Homem Júnior et al. (2010) who obtained an average of 6.49% value for skin yield in an evaluation of lambs fed with sunflower grains or protected fat. The skin is the most important and valued organ because it commands the highest price, which ranges from 10 to 20% of the total animal value (Tonetto et al. 2004) .
The gastrointestinal tract content is one of the noncarcass components that contributes the highest percentage to sheep body weight. The increase of licury cake in the diet does not make a difference (P>0.05) in the EGT yield (10.68%). There was no observed effect (P>0.05) for the yield of spleen, heart and kidneys, which presented averages of 0.17, 0.46 and 0.28%, respectively. According to Peron et al. (1993) , regardless of the feeding level, the weights of the heart and lungs are not influenced, which indicates that these organs keep their integrity and have priority on nutrient utilization.
However, for every additional 8% of licury cake, there was a decrease of 0.08% in the liver yield. Pompeu et al. (2013) , evaluating the use of tiffton-85 hay instead of castor bean peel, observed a reduction of 0.07% in liver weight for every 33% of substitution. During an animal lifetime, the organs and viscera have different comparative growth rates, which can be related to the chemical composition of the feed, mainly the energy content (Louvandini et al., 2007) ; this corroborates the effect of growing EE content on the non-carcass components, such as the liver and skin, observed in this study as a result of adding licury cake to the diet.
Every additional 8% of licury cake linearly reduced (P<0.05) the half carcass weight (HCW) by 0.8 kg (Table  4) . High levels of fiber in the diet caused lower digestion and nutrition absorption (Macedo Júnior et al., 2007) , and, consequently, lower nutrient intake and carcass weight. Ciênc. Agrotec., Lavras, v.39, n.3, p.260-268, maio/jun., 2015 Although a decrease of HCW was observed, there was no difference (P>0.05) in AQ and PQ yield, indicating proportional reduction between the parts and, therefore, there was no effect of the licury cake on the yield of these cuts. The results related to leg cut yield presented a linear increase in response (P<0.05) and growth estimates of 1.44% for every 8% addition of licury cake, ranging from 28.5% to 32.6% for additions of 0 and 24%, respectively. According to Silva Sobrinho, Machado and Gastaldi (2002) , among the meat cuts, the leg has greater muscularity and is the prime cut of lamb. The late development of the Longissimus lumborum muscle justifies its lower yield when compared to the leg.
In this study, for every 8% addition of licury cake, there was an increase of 1.44% for the leg yield and a decrease of 0.96% for the loin yield. Carvalho et al. (2014) evaluated the effect of diets with different soybean dreg contents on Texel lambs and observed the quadratic effect for the leg yield with the maximum value at 5.33% addition of soybean dregs to the diet, which corresponds to a leg proportion of 37.16%. Again, the late development of the Longissimus lumborum muscle explains its lower yield when compared to the leg.
Similar to the real yield, the loin weight was reduced (P<0.05) with the inclusion of licury cake in the diet (Table 5) , presenting a decrease of 95.76 g among the levels tested. However, the loin weight reduction could have occurred because of the inherent digestive characteristics of the feed, which had a higher fiber content in the treatments with licury cake (Table 1) .
Although the loin weight of animals that were not fed with licury cake was higher, the muscle proportion did not differ (P>0.05) and presented an average of 46.06%. Bones constituted most of the non-edible carcass parts. In this study, the loin bone percentage was influenced (P<0.05) by the level of licury cake added to the diet; thus, with an increasing linear effect the estimated growth for every additional 8% of licury cake was 1.52%, which allowed a 20.12% variation between the levels of 0 and 24% of licury cake. Paim et al. (2014) verified a negative effect of the addition of 19.5% of cotton bran to lambs' diet on bone formation and development.
The subcutaneous fat decreased (P<0.05) according to the level of licury cake added to the diet, and the yields were 22.4% and 17.7% for the treatments with 0 and 24% of licury cake, respectively. This affected the commercial value of the carcass because it is a component with greater variability and can depreciate the value of the carcass when in excess, while it positively correlates with the total amount of accumulated fat in the animal body and contributes positively by protecting the carcass from dehydration and meat darkening (Caparra et al., 2007) . There was no significant difference in the intramuscular fat of lambs' loin (P>0.05), with an average of 6.67%.
In addition to the tissues of the muscles, fat and bones, other tissues that are part of the muscular structure (tendons, arteries, nerves, etc.) should be taken into consideration as elements that can influence the quality and yield of the cut. In this study, it was observed that the licury cake supplementation did not influence (P>0.05) these parameters. According to Mendonça et al. (2003) , there is a reference in the literature to the yield of other tissues in lambs, and the values ranging between 8 to 10% corroborate the results found in this study (9.61%). Ciênc. Agrotec., Lavras, v.39, n.3, p.260-268, maio/jun., 2015 Determining the water content is one of the most important factors for food analysis of meat because it is related to meat composition, stability and quality; it may also affect the storage, packaging and processing (Cecchi, 2003) . Moreover, the water content influences the carcass yield because the water loss in the carcass during chilling results in weight loss and alters the sensory characteristics of the meat. In this study, an increase (P<0.05) of the moisture content of the Longissimus lumborum muscle was observed, estimating an increase of 0.64% for every additional 8% and a variation of 2.68% between the treatments with 0 and 24% of licury cake, whereas the EE content decreased (P<0.05), showing a reduction of 1.28%. Resende et al. (2008) stated that these two parameters behave inversely, corroborating what happened in the experiment in which the levels of licury cake increased while the ether extract content decreased and the moisture content increased.
Madruga et al. (2008) did not observe an effect from the increasing levels of whole cottonseed on the moist and ether extract contents in the meat of lambs and found averages of 72.79% and 3.65%, respectively. Santos et al. (2009) , when evaluating the average chemical composition of the loin carcass muscles of Santa Inês lambs fed with canola cake, observed that the diet influenced this variable and obtained superior results (8.29%) for the ether extract of the meat. The content increase of this variable can be due to the mentioned diet because it presents a higher EE content (5.85%). According to Zapata et al. (2001) , in the Brazilian northeast, lamb meat presents fat contents that vary from 2.01 to 2.39%, making this supplementation level satisfactory.
Meat is a source of protein from muscles, conjunctive tissues, myofibrils and sarcoplasm (Vaz et al. 2002) . There was quadratic effect (P<0.05) for the crude protein contents of the lamb meat, and the highest value (22.86%) was observed for lambs fed with a diet including 11.25% addition of licury cake, according to the equation Ŷ = 22.35 + 0.09x -0.004 x 2 . This behavior was similar to ADWG, but the highest value was for the 10.22% addition. However, there was no influence (P>0.05) on the ash content, an average of 1.12%, which was similar to the values mentioned by Prata (1999) for lamb meat (1.1%).
CONCLUSIONS
Licury cake can be indicated as an alternative feed source in the diets of confined NSB lambs and when added up to 13%, it results in higher crude protein content and the decrease of fats in the lamb meat. The characteristics of the carcass and non-carcass components of lambs are negatively influenced if the addition level of licury cake is higher than 13%.
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